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Abstract
Compression of the brachial plexus causing neurogenic symptoms is a common presentation in the majority of
cases referred to vascular surgeons with thoracic outlet syndrome. The causative factor of the compression can be
difficult to diagnose with multiple pathologies implicated.
Lipomas are benign soft tissue tumours with progressive expansion in volume. Along with frequently aesthetic
consequences, lipomas can also apply extrinsic pressure on surrounding tissues and structures especially in
constrained space and outlets in body.
Lipomas causing brachial plexus compression are rare; fourteen cases have been described in the literature
worldwide.
We present two cases of supraclavicular lipomata causing compression of the neurovascular structures in the
thoracic outlet. We highlight that there are a small number of neurogenic thoracic outlet syndrome (N-TOS) cases
where the pathology is managed wholly by surgery and good recovery can be expected.
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Introduction
Thoracic outlet syndrome (TOS) affects approximately 8% of the
population with a female to male ratio of up to 4:1. Almost all cases of
TOS (95-98%) affect the brachial plexus, with only 2-5% affecting
vascular structures. Common congenital causes of N-TOS are
structural anomalies such as clavicular deformity, cervical ribs,
anomalous fibromuscular bands, or hypertrophy/injury to the scalene
musculature. Acquired causes such as repetitive strain injury and
trauma have also been implicated. Diagnosing neurogenic thoracic
outlet syndrome (N-TOS) can pose a challenge for the vascular
surgeon. Standard techniques include plain thoracic outlet view x-ray,
duplex ultrasound to exclude vascular compromise, magnetic
resonance imaging and electrophysiology studies. Surgical results from
brachial plexus neurolysis, scalenectomy and first rib resection are
variable as reviewed by Balci et al. [1]. We present two cases where
lipomata of brachial plexus compression were demonstrated and TOS
repair (scalenectomy, neurolysis, 1st rib resection) with excision of
lipomata led to relief of neurological symptoms.

weakness and pain aggravated by continuous overhead activity. On
examination a soft, non-tender mass in the right supra-clavicular fossa
was palpable with a tense, swollen & cyanotic right arm and hand.
Distended veins over the right shoulder and chest wall were noted. She
recently had a left breast wide local excision for carcinoma with
axillary clearance and had an indwelling Hickman line into the right
subclavian vein for chemotherapy. MRA confirmed an interbrachial
plexus lipoma causing compression of the subclavian vein around the
Hickman line. On arterial duplex scanning the arterial signal in the
right subclavian artery disappeared on 90° of abduction; Adson’s test
positive.
A supraclavicular approach was carried out to excise the lipoma,
along with a scalenectomy and first rib resection. The Hickman line
was removed. Operative findings found a lipoma within the roots of
brachial plexus, C5-C6 stretched anteriorly and C7, C8-T1 pushed
posteriorly. Post operatively, patient complained of right arm heaviness
associated with some paraesthesia in the right thumb and index finger,
these symptoms improved over the next two days. She was discharged
on the 3rd post-operative day. The histology confirmed lipoma.
Outpatient review at 3 months showed on going neurological
improvement and reduction in the chest wall venous distension. At one
year, she is asymptomatic from symptoms of N-TOS (Figure 1).

Case Report
Patient 1
A 64 year old lady presented with a three month history of
numbness and tingling in the right hand and fingers with generalised
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was a fullness tracking down to trapezius and further fullness over the
anterior aspect of shoulder. Passive movements of the shoulder were
well-preserved. Active abduction was limited to 90 degrees. Right
upper limb pulses were normal and the hand was normal in colour
with Adson’s test being negative. He had dilated veins visible over the
anterior chest wall. Ipsilateral trapezius, supraspinatus, infraspinatus
and deltoid muscles were weaker than the contralateral side.

Figure 1: (A) Magnetic resonance angiography scan showing a mass
within the roots of brachial plexus, representing interbrachial plexus
lipoma (black arrows); (B) CT scan showing a lipomatous mass (red
arrow); (C) Well-delimited interbrachial plexus (black arrow)
lipoma (white arrow); (D) Brachial plexus (black arrow), lipoma
excised; all roots in normal relaxed state; (E) Interbrachial plexus
lipoma excised.

MRI scan of the thorax showed a large lipoma in the right thoracic
outlet. Surgical excision of the lipoma was performed to relieve the
neurogenic symptoms. This was performed through a clavicular
osteotomy and pectoralis minor muscle tenotomy. The patient had
uneventful post-operative recovery and was discharged on the 5th day
with arrangement for standard post-clavicular plating rehabilitation
and shoulder physiotherapy. The histology confirmed lipoma. Five
month follow up revealed no evidence of any recurrence of lipoma on
clinical examination, alleviation of sensory deficit and a full range of
shoulder movements (Figure 2).

Patient 2
A 39-year-old maintenance engineer, presented to the upper limb
unit with right-sided periscapular and shoulder pain that increased
with exercise, persisting after cessation of activities often being present
at rest. The pain was exacerbated by continuous overhead activities and
with associated limb weakness. His symptoms had started after surgical
removal of a lipoma from the right supraclavicular fossa in another
unit. The supraclavicular swelling had not been completely removed.
On examination he had altered sensation in the medial aspect of his
right arm with pins and needles in the ulnar nerve distribution
affecting right hand. Palpation of right infraclavicular fossa revealed a
large, soft and fluctuant swelling approximately 8 cm × 10 cm. There
Author

Figure 2: (A) MRI scan showing a large, dumbbell-shaped lipoma in
posterior triangle of neck, extending into the retroclavicular and
retropectoralis minor spaces of the right thoracic outlet (red
arrows); (B) In its superior extent, the lump is visible at the level of
the thyroid cartilage (white arrow).

Year

Cases
(No)

Presentation

Interbrachial/
extrabrachial

Intervention

Result

Kim et al. [2]

1969-1999

4

Neurogenic TOS

Not available

Lipoma excision

No follow up available.

Ciampi et al. [3]

1999-2006

4

Unknown

Not available

Lipoma excision

The minimum follow-up
was of three years. Full
remission.

Sergeant et al. [4]

2003

1

Neurogenic TOS.

Extrabrachial

Surgical removal of the lipoma.

Complete remission of the
symptoms.

McKay et al. [5]

2007

1

Neurogenic
arterial TOS

Guha et al. [6]

2011

1

Neurogenic TOS

Kuyumdzhiev et al.

2013

2

Neurogenic
venous TOS
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and Extrabrachial

Extrabrachial

and Interbrachial

Lipoma
excision
using
a One month postoperatively
supraclavicular
approach a mild residual right eye
extended to a full hemi clamshell. ptosis noted, otherwise full
remission of the symptoms.
Lipoma excised using supra- and No follow up available.
infra-clavicular approaches
Surpaclavicular approach:
1st patient had excision of
lipoma, 1st rib resection &
scalenectomy;

Complete remission of the
symptoms.
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2nd patient had excision of
lipoma with pectoralis minor
tenotomy and osteotomy of the
clavicle.
Nakamura et al. [7]

2014

2

Neurogenic TOS

Case
1
Extrabrachial
case
Interbrachial

Massine El Hammoumi et al. [8]

2014

1

- Lipoma excision

Remission of symptoms.

2-

Palpable
mass Extrabrachial
along
the
subclavian artery

Lipoma excised

Uneventful
post
recovery. No follow up.

op

Table 1: Literature review of lipomata presenting with neurogenic/venous TOS.

Discussion
Lipomas, comprising one-third of all adult soft tissue tumours, may
be grouped anatomically as subcutaneous or subfascial. They generally
arise between 40 and 60 years of age [6]. There are two lipomatous
conditions that can affect a nerve: a solitary lipoma may cause neural
compression and an encapsulated lipoma can be located in the nerve.
The usually fatty tumors are benign, globose or ovoid, and
subcutaneous. They have a fine capsule, are composed entirely of
adipose tissue and usually do not involve nerves. Exceptions occur
when a large lipoma envelops or compresses a nerve, or originates at a
deeper level in the limb and compresses or entraps a nerve, producing
symptoms [2] as in our two cases. In these situations, removal is not
easy and neural damage can result. Lipomas usually surround a nerve
and removal is difficult if this occurs at a brachial plexal level.
The main problem in the diagnosis of large lipomas is to rule out
liposarcomas. Generally, differential diagnosis between lipomas and
liposarcomas is impossible by the clinical appearance alone. Large
lipomas were reported to show sarcomatous transformation.
Computed tomography and MRI are well-established methods of
diagnosis. However, even though these methods may yield negative
results, the probability of malignancy still cannot be excluded. The
histological evaluation of the entire lesion is essential for diagnosis.
The cases discussed here demonstrate a small proportion of
presentations that can confront the vascular or orthopaedic surgeon
when dealing with N-TOS. Careful preoperative examination and
investigation will reveal one of many possible causes for N-TOS.
Lipoma is another rare cause of TOS usually presenting as an enlarging
neck mass or with nondescript upper limb or shoulder pain. These are
slow growing benign tumours, and in reported cases they have had to
reach a size of at least 5 or >5 cm to significantly compress the
neurovascular bundle [3-5] and present with brachial plexus
compressive symptoms, venous thrombosis, or rarely arterial
insufficiency [1,3]. The lipoma can be within the trunks/cords of the
plexus (interbrachial) or outside (extrabrachial), both creating a
surgical challenge during dissection in protecting and preserving the
brachial plexus and surrounding structures. The first patient's lipoma
stretched C5-C6 (upper trunk) anteriorly and C7 (middle trunk), and
C8-T1 (lower trunk) pushed posteriorly.
Computed tomography and MRI are the best modalities in terms of
a more detailed delineation of the extent of the lesion and its proximity
to the vital structures in the thoracic outlet [5,9]. MRI is especially
useful for evaluation of the brachial plexus involvment, as in our cases
where both lipomas were interbrachial. The main concern when
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evaluating a large lipoma is to rule out malignancy. Liposarcomas are
the most common soft tissue sarcomas, comprising 7% to 27% of all
soft tissue sarcomas [9]. Although rare, malignant transformation into
liposarcoma always needs to be taken into consideration.
Scalenectomy, by creating more room, facilitated dissection of this
interbrachial lipoma. It is debatable whether or not this patient
required 1st rib resection. The second patient had a dumbbell-shaped
lipoma extending onto posterior triangle of the neck. The inferior
portion of the dumbbell being infra-clavicular, necessitated osteotomy
of the right clavicle for a safe approach to the brachial plexus.
Success rates for symptomatic resolution in N-TOS vary in the
literature. The operative experience of Balci et al. in 47 cases of N-TOS
revealed that 75% with lower brachial plexus and 50% upper plexus
compressions remained asymptomatic at 4.6 years [1]. However
Franklin et al. at 4.8 years of follow-up found that 72.5% patients were
still limited in their activities [10]. As Wood et al. stated in 1998 “there
will always be some errors in diagnosis, and surgery must be advised
on the basis of exclusion and with great reservation” [11]. In the cases
we have reported and the only 12 other cases of brachial plexus
lipomata that could be found in the world literature, such pathology
appears to provide an opportunity for complete symptomatic
resolution through surgery from an identifiable cause of N-TOS[3-5].
These cases highlight the importance of pre-operative investigation if a
compressive lesion is causing a mass effect. Surgeons operating on
these lesions can expect good symptom resolution for their patients.
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